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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Mn-Zn based ferrlte material having high 
resistance, high permeability and a small core loss at low cost, a production method thereof 
and a deflection yoke coil employing the Mn-Zn based femte material. 
SOLUTION: The ferrite material principally comprises 43.0-49.5mol.% of Fe203, 33.5- 
49.0mol.% of MnO and 8.0-17.0mol.% of ZnO wherein the ration of ZnOmol.%/Fe203mol.% 
is 0.35 or less. Preferably, the ferrite material is admixed with at least one subcomponent of 
0.006-0. 12wt.% of CaO. 0.001-0.05wt.% of Si02 and 0.1-1.0wt.% of Bi203. In the method for 
producing a deflection yoke core, oxygen concentration is set at 3-13% at the time of sintering 
a deflection yoke core and the cooling rate after sintering is preferably set at 1 20°C/h-400°C/h 
down to 500°C. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deuaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The ferrite ingredient characterized by ZnOmol%/Fe2 03 mol% being 0.35 or less as a 
principal component, including Fe2 03 43.0-49.5-mol%, 33.5-49.0 mol % of MnO(s), and 8.0-17.0 mol 
% of ZnO(s). 

[Claim 2] The ferrite ingredient characterized by coming to add at least one or more of of CaOO.006 - 
0.12wt%, Si02 0.001 - 0.05wt%, and Bi2 03 0.1 - 1.0wt% into the ferrite ingredient conceming claim 1 

as an accessory constituent. 

[Claim 3] Fe2 03 43.0-49.5-mol%, 33.5-49.0 mol % of MnO(s), and 8.0-17.0 mol % of ZnO(s) are 
included as a principal component. And after mixing the ferrite ingredient which becomes considering 
ZnOmol%/Fe2 03 mol% as 0.35 or less and carrying out temporary quenching, it pulverizes. The 
manufacture approach of the deflecting yoke core characterized by becoming considering the oxygen 
density at the time of said baking as 3 - 13% in the manufacture approach of the deflecting yoke core 
which it comes to cool slowly after kneading a binder and water to this, coming a pellet, forming this 
pellet in the shape of a ring and calcinating at predetermined temperature. 

[Claim 4] The manufacture approach of the deflecting yoke core according to claim 3 characterized by 
becoming considering the cooling rate to 500 degrees C after said baking as 120 degrees C/h - 400 
degrees C/h. 

[Claim 5] The deflecting yoke core which it comes to manufacture by the manufacture approach of 
claim 3 or claim 4 using the ferrite ingredient conceming claim 1 or claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the deflecting yoke core manufactured by it by the 
ferrite ingredient list suitable for manufacture of the deflecting yoke core of the image display device 
called the television television machine and CRT display, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As a ferrite core ingredient of the above-mentioned deflecting yoke for 
image display devices, the Mg-Zn system ferrite ingredient and the ferrite ingredient of a Mn-Zn system 
are used. 

[0003] Generally the presentation of the principal component of the ferrite ingredient of a Mn-Zn system 
serves as the Fe2 03 51-55-mol% and 20-45-mol [ of MnO(s) ] % and 5-25-mol [ of ZnO(s) ] range of 
%. 

[0004] 

[Problem(s) to be Solved by the Invention] Since the magnetic properties of a quality-of-the-material 
proper are inferior compared with the ferrite ingredient of a Mn-Zn system in the case of the ferrite 
ingredient of a Mg-Zn system, the core loss was large and initial permeability was also small, when it 
applies to the deflecting yoke for CRT used in a high-frequency band, self-generation of heat of a core 
becomes large and image quality degradation of a color gap etc. arises on a screen. On the other hand, in 
the case of the ferrite ingredient of a Mn-Zn system, it is Fe 203. Since there are many contents, 
resistance is low, in applying to the above-mentioned deflecting yoke, insulating coating of the front 
face is carried out, or a manufacturing cost will become high also in manufacture conditions for ambient 
atmosphere baking. 

[0005] Therefore, the purpose of this invention is made high resistance, and it has high permeability and 
it is to offer the ferrite ingredient and the deflecting yoke core using this, and its manufacture approach 
of a Mn-Zn system of a core loss. [ of Httle low cost ] 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1, ZnOmol%/Fe2 03 mol% offered 0.35 or less ferrite ingredient as a principal component, 
including Fe2 03 43.0-49.5-mol%, 33.5-49.0 mol % of MnO(s), and 8.0-17.0 mol % of ZnO(s). 
[0007] Thereby, the ferrite ingredient of this invention is more expensive than the initial permeability 
(380) of the conventional Mg-Zn system ferrite ingredient, and its core loss is also smaller than the core 
loss value (32 kW/m3) of the Mg-Zn system ferrite ingredient under lOOkHz, 20mT, and 80-degree C 
conditions. And since a front face and internal resistance are also as large as 1 M omega or more, it can 
be suitably used as a deflecting yoke core again, without performing processing like coating like the 
ferrite ingredient of the conventional Mn-Zn system. 

[0008] And when coming to add at least one or more of of CaOO.006 - 0.12wt%, Si02 0.001 - 0.05wt%, 
and Bi2 03 0.1 - 1.0wt% into the above-mentioned ferrite ingredient as an accessory constituent, a core 
loss can be improved further. 
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[0009] Moreover, by the approach of this invention, Fe2 03 43.0-49.5-mol%, 33.5-49.0 mol % of MnO 
(s), and 8.0-17.0 mol % of ZnO(s) are included as a principal component. And after mixing the ferrite 
ingredient which becomes considering ZnOmol%/Fe2 03 mol% as 0.35 or less and carrying out 
temporary quenching, it pulverizes. After kneading a binder and water to this and corning a pellet, in the 
manufacture approach of the deflecting yoke core which it comes to cool slowly after forming this pellet 
in the shape of a ring and calcinating at predetermined temperature, it is making the oxygen density at 
the time of said baking into 3 - 13%. Thereby, a deflecting yoke core with few core losses can be 
manufactured. 

[0010] And in the manufacture approach of the aforementioned deflecting yoke core, the deflecting yoke 
core which a crack does not generate by this can be preferably manufactured by carrying out the cooling 
rate to 500 degrees C after said baking in 120 degrees C/h - 400 degrees C/h. 
[001 1] Since there are few core losses compared with a Mg-Zn system ferrite ingredient when a 
deflecting yoke core is manufactured using an above-mentioned ferrite ingredient and the above- 
mentioned manufacture approach, generation of heat of a core can be suppressed low. Moreover, since 
surface electrical resistance is high enough, it is not necessary to carry out insulating coating of the front 
face like the conventional Mn-Zn system ferrite ingredient, and is low cost. 



[Embodiment of the Invention] Fe 203 which is the main constituent of the ferrite ingredient of a Mn- 
Zn system Various presentation ratios of the raw material which consists of MnO and ZnO were boiled 
and changed, to weighing capacity and the thing pulverized over 4 hours with the ball mill after that, 
polyvinyl alcohol 1.5wt% and water lwt% were added, each raw material was kneaded [ it mixed and 
temporary baking was carried out in 2 hour air at 850 degrees C, ] as a binder, and the pellet was comed. 
It fabricated using the pellet with the outer diameter of 25mm, a bore [ of 15mm ], and a height of 5mm 
in the shape of a ring, and after that, it calcinated in 1300-degree C 10% oxygen density for 3 hours, it 
cooled slowly in o'clock in 120 degrees C /, and sample (1) - (30) was obtained. And the result of having 
measured the core loss Pc of each of these samples (kW/m3), permeability mui, the curie temperature Tc 
(degree C), surface electrical resistance Rs (M omega), and internal resistance Ri (M omega) was shown 
in Table 1 . 
[0013] 
[Table 1] 



[0012] 
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[0014] It sets to the above-mentioned table 1, and is Fe 203 like a sample 1. When a content becomes 
less than [ 42mol% ], a core loss is 32kW/m3 like the ferrite ingredient of the conventional Mg-Zn 
system. Since it becomes large with the above, it is unsuitable. Moreover, it is Fe 203 like a sample 30. 
Since internal resistance will become remarkably small if a content exceeds 50-mol%, it is unsuitable. 
Moreover, it is Fe 203 like the ferrite ingredient concerning samples 2, 7, 12, 18, and 24. Although a 
content is 43.0-49.5-mol within the limits which is %, when the content of ZnO becomes less than 
[ 8.0mol% ], core losses are conventional 32 kW/m3. It becomes large with the above and is unsuitable. 
Moreover, when ZnOmol%/Fe2 03 mol% exceeds 0.35 like the ferrite ingredient of samples 6, 1 1, 17, 
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23, and 29, curie temperature is 130 degrees C or less, and there is a problem practically. 
[0015] From the above result, like samples 3-5, 8-10, 13-16, 19-22, and the ferrite ingredient of 25-28 
Fe 203 8.0-17.0-mol% is included [ 43.0-49.5 mol% and MnO ] for 33.5-49.0-mol% and ZnO. And that 
from which ZnOmol%/Fe2 03 mol% becomes 0.35 or less is high permeability from a Mg-Zn system 
ferrite ingredient. Core losses are also 32 kW/m3. It is as small as the following, and it can be suitably 
used as a deflecting yoke core, without curie temperature also performing processing like coating like 
before further, since a front face and internal resistance are also as large as 1 M omega or more above 
130 degrees C. 

[0016] 17.5kW/m3 which is the optimum value of the core loss of sample No.21 in the above-mentioned 
table 1 further in this invention It tried to add an accessory constituent into said ferrite ingredient in 
order to have made it decrease. It is CaO and Si02 to the basis of intention for the eddy current loss 
which poses a problem when a high resistive layer is formed in the grain boundary of said ferrite 
ingredient and it is used with high frequency as the addition component to be reduced, and to reduce a 
core loss. It chose. Moreover, grain growth of said ferrite ingredient was promoted, the crystal grain 
child was enlarged, by reducing hysteresis loss, the core loss was reduced and Bi 203 was chosen as the 
intentional basis of like. 

[0017] And the result of being independent, and having combined the above-mentioned accessory 
constituent, having added various amounts to the thing of sample No.21 of the ferrite ingredient of said 
table 1 , and having measured the core loss to it is shovra in Table 2. 



[0018] 
[Table 2] 
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[0019] The core loss is reducing that whose addition of CaO of sample No.33-36 is 0.006 - 0.12wt% 
rather than the thing of a sample 21 from Table 2. Moreover, Si02 of sample No.41-44 The thing whose 
addition is 0.001 - 0.05 wt%, and Bi 203 of sample No.49-52 The core loss is also reducing that whose 
addition is 0.1 - 1.0wt% rather than the thing of sample No.21. Moreover, the core loss is also reducing 
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the thing of sample No. 61-62 which added the thing of sample No. 55-60 and three sorts of accessory 
constituents which added two sorts of accessory constituents in the above-mentioned addition range 
rather than the thing of sample No.21. 

[0020] It is Fe 203 as a principal component from the above-mentioned thing. 8.0-17.0-mol% is 
included [ 43.0-49.5 mol% and MnO ] for 33.5-49.0-mol% and ZnO. Into the ferrite ingredient whose 
203-mol % of ZnOmol%/Fe(s) is 0.35 or less, and as an accessory constituent 0.006 - 0.12wt% and 
Si02 of CaO 0.001 - 0.05wt% and Bi 203 By adding at least one or more of of 0.1 - 1.0wt%, a core loss 
is further improvable. 

[0021] Although the oxygen density at the time of baking of a deflecting yoke was made into 10% in the 
above-mentioned embodiment of this invention, it experimented by changing this oxygen density about 
how a core loss and internal resistance, and surface electrical resistance change, this experiment shows 
to sample No.21 of Table 1 - as ~ as a principal component ~ Fe 203 49-mol% and MnO - 36-mol% 
and ZnO - 15-mol% - on the same conditions as the embodiment of Table 1, what was included 
changed the oxygen density, after grinding and fabricating, mixing, temporary quenching, and, and it 
calcinated at 1300 degrees C, sample No.63-73 were obtained, and that resuh was shown in Table 3. 
[0022] 
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[0023] When an oxygen density is less than 3% so that clearly from this table 3, internal resistance 
becomes quite low and becomes unsuitable as a deflecting yoke core from 1 M omega. On the other 
hand, since a core loss will get worse if an oxygen density exceeds 14%, it becomes unsuitable [ this ] as 
a deflecting yoke core. 

[0024] Therefore, the oxygen density at the time of baking in this invention serves as range where 3 - 
13% is desirable from this table 3. 

[0025] Moreover, although the annealing rate after baking of a deflecting yoke core was carried out in 
120 degrees C/h in the above-mentioned example of this invention, it experimented about how change 
of this annealing rate affects a core loss, this experiment shows to sample No.21 of Table 1 - as ~ as a 
principal component - Fe 203 Mixing of what was included on the same conditions as the embodiment 
of Table 1 49-mol% and MnO - 36-mol% and ZnO - 15-mol% - Sample No.84-90 to which it 
calcinates at 1 0% of oxygen densities after grinding and fabricating, temporary quenching and, various 
anneahng rates to 500 degrees C are looked like [ 90 ], and are changed, and various annealing rates 
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were looked like [ 90 ] and changed as mentioned above after changing only sample No. 74-83 and an 
oxygen density to 5% and calcinating them are obtained. The existence of a crack of the electromagnetic 
property and core was investigated, and it was shown in Table 4. In addition, 500 degrees C to the room 
temperature considered as natural air cooling. 
[0026] 
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[0027] If a cooling rate becomes slower 120 degrees C /than h so that clearly from this table 4, a core 
loss will go up remarkably and magnetic properties will deteriorate. On the other hand, if a cooling rate 
becomes quicker 400 degrees C /than h, a crack will occur to a core and it will become use impossible. 
Therefore, the cooUng rate from this table 4 to 500 degrees C after baking in this invention serves as 
range where h is desirable 120 degrees C/h - 400 degrees C /. 

[0028] The result of generation of heat of the core at the time of using the core using an above- 
mentioned ingredient and the above-mentioned manufacture approach as a deflecting yoke is shown in 
Table 5. the configuration of a deflecting yoke core - the large outer diameter of 100mm, the small 
outer diameter of 70mm, height of 50mm, and volume 100m3 it is . 
[0029] 
[Table 5] 
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[0030] Even if there are few 3-degree-C temperature rises and they apply the deflecting yoke which used 
this invention article to the deflecting yoke for CRT used in a high frequency band compared with the 
deflecting yoke which used the conventional Mg-Zn system ferrite ingredient, it does not produce image 
quality degradation of a color gap etc., so that clearly from this table 5. 
[0031] 

[Effect of the Invention] As mentioned above, the ferrite ingredient concerning this invention is high 
permeabihty from the conventional Mg-Zn system ferrite ingredient, and core losses are also 32 kW/m3. 
It is as small as the following. And since a front face and internal resistance are also as large as 1 M 
omega or more, it can be suitably used as a deflecting yoke core again, without performing processing 
like coating like the ferrite ingredient of the conventional Mn-Zn system. 
[0032] And they are 0.006 - 0.12wt% of CaO, and Si02 as an accessory constituent to the above- 
mentioned ferrite ingredient. 0.001 - 0.05wt% and Bi 203 When coming to add at least one or more of 
of 0.1 - 1.0wt%, a core loss can be improved further. 

[0033] Moreover, by the manufacture approach of the deflecting yoke core concerning this invention, a 
deflecting yoke core with few core losses can be manufactured. 

[0034] And in the manufacture approach of the aforementioned deflecting yoke core, the deflecting yoke 
core which a crack does not generate by this can be preferably manufactured by carrying out the cooling 
rate to 500 degrees C after said baking in 120 degrees C/h - 400 degrees C/h. 



[Translation done.] 
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